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summary.

A method is described for synchronizing the different instru-.

ment reeords taken during flight testing. This method has been in

use,for some time at the Langley Memorial Aeronautical Laboratory

and has proved very valuable in connection with the study of con-

tzollabiiity and other ooxnplicatedproblems of flight.

The peculiarities of fllght testing have made necessary the

‘de-~elqzneutof a number of speoial recozding instruments whioh-oan

be plaoed in the airplane to record any desired characteristics

. of flig-nteither direotly or indirectly connected with the problec

under investigatio~ The instruments developed for this purpose ‘

by the National Advisory Commit$ee for Aeronautics all recozdby “

photographic means. They have already been described in a series

of reports and technioal notes.*

Although the film drums of these recording instruments are

*

[

1) Single component gyro (N.A.C.A. Report #155).
2) Single component accelerometer (N.A.C.A. Reports #99 & 130~.
3) Three component aocelezometer (lV.A.GA. Technical Note 112).
(4) Air speed meter (N.A.C.A. Tec3nical Note #64).

[}
5 ‘Oont=ol force recorder (N.A.C@A. Report #112).

Control position recorder (N.A.C,A. Technical Note #97).
(? Multiple manomw~er (N.A.C.A. Report #148).



driven by constant

ped by one cetitral

in tests :nvolving
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skeet Z:btorsand are usually stariiedand S%CFA

switoh, it has been ~oun& Wee$saryj especiall~ “

accelerated mo+~on, t~ synchronize 411 reoords

by an atitorbat~dtimer. This has been dbfieby placing in the in-

\ st’rumentssmall inoandeso~nt l~p$ WEiCh ar& flashed a-t’reguiar “

intervais by tieahsof a dom%dfi dircuit thrcugh a chron~meter,

The flashes of these lamps p~sstng as ~hee+s ef light th~ough the

film drum slits mark off vertj.~1 thing lines 011 the ~i.~ti3deoi&
.

Fig. 1 shows the positicn of a tinj.nglight in 3Z instrument rel-

* ative to the film drum and slit, The small light shield shown ii~

the sketch is plaoeciaround the lamp to prevent =eflection of

ligk% from the iils~deof the instrument case.

P’ig.2 shows the electzi.caloonneotions which make it possi-

ble for the olmervez to sta~t and stop the chronometer and reoo=5-

ing instruments by closing a single switch.

A number of cliffeeentcleot~iu chronometers have been made

-apand tested. The one illustrated in Fig. 3 has proved most 6at-
.

lofactory due to its rugged comtxuction, enabling it to with-

stand plane vibrati6n and rough handltng. As can be seen from
●

the illustration, it consists of the balanoe wheel (l), escapement ‘

(2), “gears (3), and slipping main spzing (4), of a chronometrio

tachometer coupled for dri-tingto a small electrio motor. A paiz ,

of brushes zubbing on a c~mmutat~r (5) on the escapement spindle

~1.csethe light circui,ta; Z-second inter-fals. A small Salance

wheel.catoh (6) stops the batk.ncewheel when the motor oircuit is

opened, thus leaving

surs quick starting.

an i~:.tialtension in the main spring to in-

.
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der the base of the instrument which is not visible in the illu+

tration,

For

with six

convenience of installation the chronometer is Trovided

plug sockets so that connections to the timing Zights o:

six instruments can be made directly. An additional socket at th=

end of the timer conneots with a key in the observer’s cockpit,

l’hi.ekey short CirCUitS the commutator and enables the observer

to mark on all records the time of

. testb

A recomi of ccnt=ol positions*

intervals made by the synchronizer

any particular phase of the

showin~ the three-second t~~.:r.g

is reprociuced in Fig. 4. In “ ,

analyzing the results of a test all records are usually replotted

against time, the correspondingvalues of which are determined on

the records by the three-second Lntsrval ilnes. In this way it is

possible to make Up a single complete time picture of a test, all

details of which are accurate to a small sraction of a secon&

The de’rioehas been extensively used in <he study of”control-

Mbi.lity antimaneuveza,bility where thesequence of events is too

swift for Cireot personal observation. It has already made possi-
●

ble the taking of measur~ent~ for comparing the relative merits

of combat airplanes.

.
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Fig.1. POSITION-OF TIMING LIGHT IN ~ RECORDING
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Fig.2. WIRING OF CHRONOMETER AND INSTRUMENT.
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Figs. 1-2 .
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Fig,3. Electrio Chronometer

Fig,4. Three seoona time intervals
on a reoord of the movement
of airplane oontrols.
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